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This paper provides a theoretical framework for analyzing the impact of the marriage market
and divorce legislation on household labor supply. In our approach, the sex ratio on the marriage
market and the rules governing divorce are examples of “distribution factors”. The latter are
deﬁnedasvariablesthataffectthehousehold members’bargainingpositionbutneitherpreferences
nor the joint budget set. We extend the collective labor supply model developed by Chiappori
(JPE, 1992) to allow for distribution factors. We show that our model imposes new restrictions
on the labor supply functions and eases the identiﬁcation of individual preferences and the intra-
household decisionprocess. Themodelis estimated usingPSID datafor theyear 1988. Ourresults
do not reject the restrictions imposed by the model. Also, the sex ratio and divorce laws deemed
favorable to women are found to impact the labor supply behavior and the decision process in the
directions predicted by the theory and to have sizeable effects.
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Does household behavior depend on the relative bargaining strength of each spouse? During
the last decade, this question has attracted renewed attention from both empirical and theo-
retical analysts. On the empirical side, several papers have analyzed the behavioral impact of
variables that may inﬂuence the intra-household distribution of power. For instance, Thomas
(1990) and Browning et al. (1994) have provided evidence that the distribution of total intra-
household income has a signiﬁcant impact on outcomes, thus rejecting the standard “income
pooling” prediction. More recently, Thomas et al. (1997), using an Indonesian survey, have
shown that the distribution of wealth by gender at marriage has a signiﬁcant impact on chil-
dren health in those areas where wealth remains under the contributor’scontrol1. Duﬂo (1999)
has derived related conclusions from a careful analysis of a reform of the South African social
pension program that extended the beneﬁts to a large, previously not covered black popula-
tion.2
Relative incomes, however, are not the only possible variables that may affect the intra-
household decision process. The latter can also depend on a range of variables that change
the household’s environment and in particular the members’ respective bargaining positions.
Factors that affect opportunities of spouses outside marriage can inﬂuence the intra-household
balanceof power, and ultimatelythe ﬁnalallocation of resources, even whenthe marriagedoes
not actually dissolve(a point already emphasized by Haddad and Kanbur 1992). Variables that
proxy the situation in the marriage market are natural examples of these factors. This intuition
can be traced back to Becker (1991, ch.3), who emphasized that the marriage market is an
important determinant of intra-household utility distribution. In his approach, the state of the
marriage market crucially depends on the sex ratio, that is, the relative supplies of males and
females in the marriage market. When the sex ratio is favorable to the wife - i.e., there is a
relative scarcity of women - then the distribution of gains from marriage will be shifted in her
favor. Thismay in turn affectintra-household decisions. Using U.S. data at boththe household
level and the aggregate level, Grossbard-Shechtman (1993) and Grossbard-Shechtman and
Neideffer (1997) found that an increase in the sex ratio reduces the labor force participation
of married women and their hours worked. Angrist (2000) uses data on immigrants to the
U.S. and similarly ﬁnds that higher sex ratios are associated with lower female labor force
participation.
1See also Galasso (1999) for a similar investigation.
2Speciﬁcally, Duﬂo ﬁnds that the consequences of this windfall gain on child nutrition dramatically depends
on the gender of the recipient. Using the same data base, Bertrand et al. (2000) study the impact on labor supply
of younger women within the household, and ﬁnd again that the new beneﬁts result in a much larger reduction
of labor supply when they are received by a woman.
1Legislation may also play a role in the decision process. Laws governing the right to di-
vorce, child support and marital property upon divorce inﬂuence the assignment of property
rights between spouses, when a marriage ends. Therefore, they will affect the spousal relative
bargaining positions and redistribution within marriage, at least to the extent that divorce mat-
ters as an outside opportunity. In a recent paper, Gray (1998) relates changes in female labor
supply to the adoption of unilateral-divorce laws3 in many states during the 1970’s. Using
various data sources, and exploiting the legal changes that took place between two particular
years, he ﬁnds a signiﬁcant impact, when marital-property laws are controlled for.4 In a re-
lated way, Rubalcava and Thomas (2000) argue that variations in AFDC (Aid to Families with
Dependent Children) across states directly affect the “reservation welfare” a spouse may be
able to achieve in case of divorce.
Together, these empirical investigations very strongly suggest that intra-household bar-
gaining has a signiﬁcant impact on behavior, and should be analyzed with care. A striking
fact, however, is that most of these works are not explicitly grounded in a structural model.5
For that reason, the interpretation of their empirical results is not straightforward. Of course,
they certainly suggest that intra-household decision making is more complex than implied by
the traditional, “unitary” model, based on the ﬁction of a single household utility that is maxi-
mized under budget constraint. However they do not say much on the true nature of the actual
process.
On the theoretical side, various contributions have tried to introduce alternative frame-
works in which intra-household decision processes can be adequately investigated. Manser
and Brown (1980) and McElroy and Horney (1981) have proposed models based on cooper-
ative game theory. These attempts have been generalized by Chiappori (1988), Bourguignon
et al. (1993), Browning and Chiappori (1998) and Chiappori and Ekeland (2001), who have
3Unilateral-divorce laws specify that either spouse can initiate divorce. By contrast, mutual-consent laws
require either the agreement of both spouses or the demonstration of marital fault.
4Divorce laws could also affect married women’s labor supply through their effects on the risk of divorce.
For instance, it is often argued that unilateral divorce encourages divorce by reducing its cost for the spouse who
considers this option. However, empirical evidence does not generally support this view (e.g., Peters 1986, Gray
1998). While Friedberg (1998) ﬁnds that the adoption of unilateral divorce laws in U.S. during the “no-fault
revolution” increased the divorce rates, this effect seems to disappear after a decade (Stevenson and Wolfers
2000). These results are in line with the Coase theorem, at least in the long run. This theorem asserts that
changes in divorce laws should not affect efﬁciency in marriage and hence the divorce rates, as long as there are
symmetry of information and trivial bargaining costs within marriage (Becker 1991).
5Grossbard-Shechtman and Neideffer (1997) have developed a choice-theoretic model of married women’s
labor supply in which the reservation wage depends on marriage market conditions. However their empirical
analysis is based on a reduced form model that does not take into account the restrictions imposed by their
structural model.
2developed a “collective” framework. In its most general version, the collectiveapproach relies
on the sole assumption that household decisions are Pareto efﬁcient. It thus nests all model
based on cooperative bargaining, at least under symmetric information. It can be proved that
this minimal setting is sufﬁcient to generate strong testable restrictions on behavior. Under
additional restrictions, the collective model allows furthermore to identify the characteristics
of the underlying structural model (i.e., individual preferences and the decision process) from
observed behavior.
While the collective model provides an appealing theoretical framework to analyze house-
holdbehavior, itneeds tobe generalizedtotakeinto account variablesthat, as discussedabove,
may affect the distribution of intra-household power. The ﬁrst goal of the present paper is to
ﬁll this gap. The starting point of our analysis is the concept of “distribution factors” (Brown-
ing and Chiappori 1998). The latter are deﬁned as variables that can affect the intra-household
decision process without inﬂuencing individual preferences or the joint consumption set. The
sex ratio is a natural example of a distribution factor. Divorce laws can also be regarded as
distribution factors insofar as they inﬂuence outcomes only through their impact on spousal
bargaining within marriage. Other examples of distribution factors include the share of total
nonlabor income under the control of one spouse6 and special features of the marriage con-
tracts. For instance, Lundberg and Pollak (1996) insist on whether marriage agreements are
binding or not as a determinant of intra-household decision process.7
In this paper, we theoretically investigate and empirically estimate the effects of distri-
bution factors in the context of a structural, micro-economic model of household behavior.
The underlying intuition is quite simple. Whenever the distribution factor under considera-
tion - say, the sex ratio - is favorable to one member - say, female are more scarce, which
presumably increases the wife’s bargaining position within the household - then the respective
weights in the decision process will be shifted in her favor. Standard income effects should, all
else equal, lead to a reduction in female labor supply and an increase in male labor supply. The
main purpose of our model is to provide a clean theoretical framework in which this idea can
be worked out, and to point out the various restrictions that an explicit model of the household
decision process imposes on behavior. To do so, we extend various versions of the collec-
tive model by introducing distribution factors. First, we consider the most general collective
framework, where each agent’s utility is allowed to depend on both member’s consumptions
and labor supplies; in other words, the model allows for intra-household externalities of any
kind (including public goods). In the absence of distribution factors, results by Browning and
6One must reckon that these variables may raise delicate endogeneity problems. For instance, variations
in nonlabor income over a cross-section are likely to be correlated with other (unobservable) determinants of
household decisions (Behrman, Pollak and Taubman 1995).
7Unfortunately, it is difﬁcult to construct empirical measures of these features.
3Chiappori (1998) and Chiappori and Ekeland (2001) imply that a three-commodity model like
the one used here cannot generate testable restrictions on behavior. We show however that in
the presence of at least two distribution factors, the collective model, even in its most general
form, strongly restricts the form of labor supply8.
In its most general version, however, the collective model is not uniquely identiﬁed. For
that reason, we next concentrate on the particular collective model of labor supply introduced
by Chiappori (1992). The identifying assumption, here, is that household members have ego-
tistic or Beckerian “caring” preferences (Becker 1991). The latter preferences allow for al-
truistic utility interdependence but impose weak separabillity between goods consumed by
a household member and those consumed by his or her spouse. Efﬁciency has, in this set-
ting, a very simple interpretation: household decisions can be modeled as a two-step process,
whereby individuals ﬁrst share their total nonlabor income according to some sharing rule,
then maximize their own utilities subject to separate budget constraints. In particular, the
intra-household decision process can be fully summarized by the sharing rule. We extend this
model by allowing the sharing rule to depend on the various distribution factors under con-
sideration as well as on wages and nonlabor income. We show that the main properties of
Chiappori’s initial model are preserved. In particular, it is still possible to identify individual
preferences (up to a translation) and the sharing rule (up to an additive constant) from the sole
observation of labor supply. Furthermore, the new context allows for a different identiﬁcation
procedure that is both simpler and more robust than before. It follows that the impact of distri-
bution factors on behavior (if any) can in this context be given a direct interpretation in terms
of intra-household transfers, and the welfare consequences can readily be assessed.
The presence of distribution factors also generates new testable predictions. For instance,
in addition to the general restrictions evoked above, the theory imposes a close relationship
between the effect of any distribution factor and the impact of cross wages on labor supply.
These predictions are very unlikely to be fulﬁlled unless the model at stake is correct, which
provides a rather strong test of our approach.
The ﬁnal contribution of the paper is to estimate and test our collective model with the sex
ratio and a “Divorce Laws Index” as distribution factors. The sex ratio we use is computed by
age, race and state of residence. Our Divorce Laws Index, which is an indicator of the extent
to which the laws are likely to be favorable to women, is also speciﬁc to the state of residence.
While most papers that have analyzed the various behavioral effects of divorce laws have
focused on one or two of them, we speciﬁcally take into account the four following features:
8A related result was already mentioned in Bourguignon, Browning and Chiappori (1995), although not in
the context of labor supply. For empirical conﬁrmation, see for instance Browning et al. (1994) and Thomas et
al. (1997).
4mutual consent vs unilateral, property division, enforcement of support orders, and spousal
interest in professional degreesand licenses. The availability of two distributionfactors allows
us to test not only the collective model with private goods but also the general version with
externalities of any kind.
Our sample is drawn from Wave XXII of the PSID (1989 interview year) and focuses on
couples in which both spouses work. We ﬁnd that both the sex ratio and the divorce laws
affect the spouses’ labor supply in exactly the manner predicted by the theory. The parametric
constraints associated withboth versionsof the model are notstatistically rejected. Finally, the
parameters of the sharing rule are recovered. According to these, changes in the sex ratio and
in the Divorce Laws Index have sizeable impacts on income transfers within the households.
The structure of the paper is as follows. Section 2 presents our theoretical framework.
Section 3 discusses the choice of the empirical speciﬁcation used for estimation and testing.
Section 4 describes our empirical strategy. Data and econometric results are discussed in
Section 5. Finally, Section 6 concludes the paper.
2 The Model
2.1 The basic setting
In this section, we develop a collective labor supply model which takes into account distribu-
tion factors. In this framework, the household consists of two individuals with distinct utility
functions and the decision process, whateveritstrue nature, leads to Pareto-efﬁcient outcomes.
This assumption seems quite natural, giventhat spouses usually know each other’s preferences
pretty well (at least, after a certain period of time) and interact very often. Therefore, they are
unlikely to leave Pareto-improving decisions unexploited.9















￿ , denote respectively member











￿ ) and consumption of a private Hicksian composite good
whose price is set to unity. We start from the most general version of the model, in which
member
￿ ’s welfare can depend on his or her spouse’s consumption and labor supply in a
very general way, including for instance altruism, public consumption of leisure, positive or
negative externalities, etc. In this general framework, member
￿ ’s preferences are represented
9However, see Udry (1996).
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> is assumed continuously differentiable in its arguments. It should thus be
clear that the particular location of the solution on the Pareto frontier depends on all relevant















9 . Furthermore, since the vector
of distribution factors,
9 , appears only in
> , a change in
9 does not affect the Pareto frontier
but only the ﬁnal location on it. In the particular case where
> is assumed to be constant,
the collective framework corresponds to the unitary model with weakly separable household
preferences. In this situation, the distribution factors have no effect on behavior.
In this general setting and assuming interior solutions, a ﬁrst testable restriction arises on
labor supplies. This restriction is given by the following result:




















































































































> , are well behaved Marshal-

























































































































































The basic intuition, here, is that distribution factors affect consumption and labor supply
choices only through the location chosen on the Pareto frontier, or equivalently, through the
implicit weightingofeachspouse’sutility. Sincethisweightingisunidimensional, this implies
that the ratio of the impacts of all distribution factors on the two labor supplies are equal. It
is worth stressing that these restrictions appear only when there are at least two distribution
factors. If it is the case, they provide a test for Pareto efﬁciency in a general collective model
of labor supply. Recent results by Chiappori and Ekeland (2001) imply that these conditions
are also sufﬁcient.
Egotistic preferences It should however be emphasized that this general version of the col-
lective model cannot be uniquely identiﬁed from the sole knowledge of labor supplies. There
areacontinuumof differentstructuralmodelswhich areobservationallyequivalent,i.e., which
generate identical labor supply functions. Therefore, in our empirical analysis, we also esti-
































According to Assumption E, household members have egotistic preferences in the sense
that the welfare of member






corresponding model without distributionfactors has beenstudiedby Chiappori(1992). A ﬁrst
result, that can readily be extended to our framework, is that under Assumption E, efﬁciency
has a very simple interpretation. Indeed, consider the household as a two-person economy.
10However our approach can be extended at basically no cost to “caring” preferences, where each person’s
utility depends on both his or her subutility index and on his or her spouse’s (see below).
7From the second fundamental welfare theorem, any Pareto optimum can be decentralized in
an economy of this kind. Speciﬁcally, we have the following result:
























































































































Proof. See Chiappori (1992).
The interpretation is that the decision process can always be considered as a two stage pro-
cess : ﬁrst, nonlabor income is allocated between household members and then, each member
separately chooses labor supply (and private consumption), subject to the corresponding bud-
get constraint. The function
￿ is called the sharing rule. It describes the way nonlabor income
is divided up, as a function of wages, nonlabor income, distribution factors and other observ-
able characteristics.11
2.2 Restrictions on Labor Supplies and the Sharing Rule
The collective framework with egotistic preferences imposes certain restrictions on the labor






























, and assuming interiorsolutions,








































































































￿ ’s Marshallian labor supply function.
The particular structure of equations (1) and (2) imposes testable restrictions on labor
supply behavior and allows to recover of the partials of the sharing rule. It is important to
note that, in contrast with the previous result, one distribution factor is sufﬁcient for these
conclusions to hold. The intuition goes as follows. Consider a change in, say, member
￿ ’s
wage rate. This can only have an income effect on his or her spouse’s behavior through its
effect on the sharing rule, just as nonlabor income and the distribution factor. Thus, the
impact of these variables on labor supply behavior of member 1 allows us to estimate the
marginal rate of substitution between
¸
˜ and
˝ as well as between
￿ and
˝ in the sharing rule.
Technically, it generates two equations involving the corresponding partials of the sharing
rule. The same argument applies to member 2’s behavior, which leads to two other equations.
These four equations allow to directly identify the four partials of the sharing rule. Finally,
cross-derivative constraints on the sharing rule imposes restrictions to the model that can be
tested.














































































￿ . Note that all these variables




￿ has been removed for notational convenience:


















￿ , the following



































































































































































































































































￿ hold and for a given
￿ , the sharing rule is de-







￿ depending only on the preference factors
￿ . The
partial derivatives of the sharing rule with respect to wages, nonlabor income and the
























































), an additional set of necessary





























Moreover, the partial derivatives of the sharing rule with respect to the additional dis-






















































: are analogous to Slutsky restrictions in the (general) sense that
they provide a set of partial differential equations and inequalities that must be satisﬁed
by the labor supply functions in order to be consistent with the collective model. It
is important to note, in particular, that these conditions do not rely on any particular
assumption on the functional form of preferences. Of course, the empirical test of these
predictions is greatly simpliﬁed by the use of speciﬁc functional forms, as it will be the
case below. But, in principle, the nature of the restrictions is non parametric.12
2. The form of the conditions above is quite different from those obtained in Chiappori
(1992) for a similar model without distribution factors. As a matter of fact, the introduc-
tionofdistributionfactors deeplychangesthewaythemodelisidentiﬁed.InChiappori’s
initial contribution, identiﬁcation required second order derivatives. In our case, to the
contrary, equations (3) and (4) show that the partials of the sharing rule (hence the shar-
ing rule itself, up to an additive constant) can be recovered as functions of the ﬁrst order














E ). This suggests that the kind
of identiﬁcation that may obtain is more robust in this case.13
The same remark applies to the testable predictions generated by the model, although
the order of derivation must then be increased by one. The conditions above involve














E , hence the second derivatives of









: implies that the relative effects of distribution factors on each





















































S . Thisconclusionisnotsurprising, sincethemodelat
stake, as a particular case of the general model developed above, must satisfy condition
(R) of Proposition 1.
2.3 Caring
The set of results derived in Proposition 2 are based on the assumption that preferences are
egotistic. However, as shown in Chiappori (1992), they also hold in the more general case of
12However, a non parametric estimation procedure requires a detailed modelling of the unobserved hetero-
geneity. See Blundell et al. (2000).











c ). This can be shown to generate identical results. Intuitively, the second order
conditions in Chiappori (1992) are direct consequences of the restrictions in Proposition 2.
11“caring” agents [see Becker (1991)], that is, whose preferences are represented by a utility
function that depends on both his or her egotistic utility and his or her spouse’s. Formally,
member




























































































These utility functions impose separability between a member’s own private goods and his
or her spouse’s. It is clear that any decision that is Pareto efﬁcient under caring would also be
Pareto efﬁcient, were the agents egotistic. Assume not; then it would be possible to increase
the egotistic utility of a member without decreasing the utility of the other. But this would
increase the caring utility of at least one member without reducing the caring utility of any
member, a contradiction. In fact, the Pareto frontier of caring agents is a subset of the Pareto
frontier derived by assuming that they are egotistic [Chiappori (1992)]. In section 3, we will
use these results to derive the parametric restrictions imposed by the collective model to the
particular labor supply system considered in our econometric approach, and to recover the
corresponding sharing rule.
2.4 Distribution factors and labor supply: alternative explanations
As mentioned in the introduction, the empirical work below applies the previous results on
a speciﬁc data set, using the sex ratio and an index for divorce laws as distribution factors.
While the effects of these variables on the bargaining position of spouses provide natural
explanations for their correlation with labor supply behavior, these are by no means exclusive.
For instance, spatial variations in the sex ratio (deﬁned as the males/females ratio) could be
related to labor markets considerations [Grossbard-Shechtman (1993)]. One interpretation
is that men will be observed to work longer hours in States with a low sex ratio because
of a relatively strong demand for their services. The opposite will be observed for women.
Note that these predictions run counter to those of the collective model in which case the
relative scarcity of men should increase their bargaining power and thus their leisure through
increased transfers from their spouse. The two theories have opposite empirical predictions,
which suggests that data should allow to discriminate between them.
A second explanation involves demand for labor. Assume that some States specialize in
“male” sectors, i.e., sectors with a stronger relative demand for male labor supply. These
States will attract relatively more men through migration. Therefore, they will have high
(endogenous) sex ratios and presumably high male hours of work. Female hours of work
may conceivably be well below the national average in such states. Conversely, States that
12concentrate in “female” sectors will have low (endogenous) sex ratios and high female hours
of work. Note that this effect, in contrast with the previous, goes in the same direction as the
“collective” explanation. The empirical distinction between them is thus less straightforward,
but still not out of reach. First, strong labor demand should translate into high wage rates.
Conditioning the hours equations on the individual wages rates should at least partly account
for the tight male or female labor markets. A second way around is to focus on the relation
between the sex ratio and the labor supply of singles. According to the marriage market
hypothesis, the sex ratio should have no effect on their labor supply (at least if one ignores its
impactontransferstopotentialspouses). Thelabormarkethypothesis,tothecontrary, predicts
that the sex ratio should inﬂuence the labor supply of both singles and couples. This suggests
a simple and rather strong test that allows to discriminate between the two explanations.
Interestingly, a similar analysis can also be conducted with respect to the correlation be-
tween divorce laws and household labor supply. While the impact of these laws on the bar-
gaining power of spouses is likely the most plausible explanation, alternative theories can be
proposed to justify the correlation. Indeed, a host of socioeconomic or cultural factors may
underlie the design of divorce laws (e.g., Ellman and Lohr 1998). Such factors may or may
not be correlated with spouses’ labor supply. As long as the (unobservable) socioeconomic
factors which affect divorce laws and spouses’ labor supply also inﬂuence singles’ labor sup-
ply, we should observe a correlation between the divorce rules and singles’ labor supply. No
correlation should be expected if the collective model is the proper explanation. Just as previ-
ously, focusing on the relation between divorce laws and the labor supply of singles provides
a simple test to assess the importance of alternatives explanations.
Finally, it should be stressed that the collective model provides strong restrictions upon
how distribution factors may affect behavior. Speciﬁcally, the conditions in Proposition 2
relate the effect of these factors to that of wages and nonlabor income. While these conditions
are direct consequences of the collective setting, they have no reason to hold whenever the
effectunder consideration stems fromlabor market mechanisms. Consequently,theyprovidea
distinctand additional meansof testing the collectiveexplanation. These testswill be carefully
considered in the empirical sections.
133 Parametric Speciﬁcation of the Model
3.1 Functional form of labor supplies
In order to estimate and test a collective model of labor supply, we must ﬁrst specify a func-
tional form for individual labor supply functions. Let us consider the following unrestricted

































































































































































































































The generalized semi-log system (6) and (7) satisﬁes a number of desirable properties.
First, in its unrestricted form, it does not impose all the (equality) conditions of the collective
model. Therefore, the latter yields a set of restrictions that can be empirically tested. Second,
as shown below, these restrictions do not impose unrealistic constraints on behavior. Third,
assuming that the collective restrictions are satisﬁed, it is possible to recover a closed form






· ) and for the pair of individual indirect






· ). Finally, the fact that equations ( 6) and ( 7) are linear in
parameters eases the estimation.
Of course, this generalized semi-log system also has some limitations. While some restric-
tions of the unitary model consistent with this system do not impose unrealistic labor supply
behavior, other restrictions do and therefore cannot be tested.14 However, this should not be a
14More speciﬁcally, the unitary model imposes that labor supplies are independent from any distribution factor




























‰ These restrictionscan betested. However,thesymmetryof the





































… , which implies that each









































































˜ which implies that labor supplies are the same and depend only on
nonlabor income and on preference factors. It is clear that these two cases impose severe constraints on behavior.
14serious problem since the unitary model of household labor supply has been rejected in many
studies [e.g., Lundberg (1988) and Fortin and Lacroix (1997)]. Second, labor supply curves


























￿ .15 Note, however, that the log form for
the wage rates is likely to reﬂect more realistic behavior than the linear form that is frequently
used in empirical studies. Thus it allows the effect of the wage rate on labor supply to decrease
with the level of hours of work (when the labor supply is upward sloping), which is likely to
be the case. 16
The restrictions imposed by the collective model (see Proposition 2) to the generalized















































































































































It should be stressed that under the collective model, this equation is unlikely to be sat-






represents the ratio of income effects on labor supplies; the latter
is positive as long as leisure is a normal good for both members and that an increase in
ı is






represents the corresponding ratio of the effects
of the distribution factor. Since, by deﬁnition, any distribution factor affects the husband’s and
























































￿ . No coefﬁcients associated with the second order variables were found signiﬁcant (except





















16It is also worth mentioning that our speciﬁcation can easily allow for interactions between distribution and
preferences factors.
15Equations (8) summarizes the equality restrictions on labor supply arising from the collec-
tive framework. In other words, given our functional form, they are equivalent to conditions
(2a)–(2f) and (2i). They actually take a very simple form since only equations (2f) and (2i)
impose restrictions.17 This indicates that the functional form under consideration “ﬁts well”
the collective model. In practice, equations (8) impose testable cross-equation restrictions in




















to be equal to the corresponding ratio of the marginal effects of each distri-
bution factor on labor supplies. These restrictions stem from the fact that the cross term and
the distribution factors enter labor supply functions only through the same function
￿ . Notice
that the last equality in (8) holds also when externalities are allowed since it corresponds to
(
￿ ) in Proposition 1.
3.2 Sharing rule
If the restrictions (8) are satisﬁed, the partials of

















































































































































































































































is not identiﬁable, since the variable
A affects both the
sharing rule and the preferences. This reﬂects the fact that, for any given
A , the sharing rule
can be recovered up to an additive constant for each individual.
17Equations (2a)–(2e) are always satisﬁed since all partial derivatives in these equations are zero.
163.3 Individual labor supplies
It is also possible to recover the individual labor supply functions associated with this setting.
Since they must have a functional form consistent with equations (1) and (2), it is clear, using
























































































and the partials of
N







































































































Slutsky conditions on compensated individual labor supplies [see (2g) and (2h) in Propo-






































These conditions are veriﬁed for each observation in the empirical analysis. Global conditions
























3.4 Indirect utility functions
It can be shown [Stern (1986)] that the indirect utility functions consistent with the labor































































































































18Identiﬁcation of these functions would require additional identifying restrictions. For instance, it obtains
whenever a variable in



















































































































It is easy to show that Roy’s identity applied to each of these indirect utility functions yields
the individual labor supply system (11) and ( 12). These functions (or the corresponding
expenditure functions) can be used to perform intra-household welfare analysis of changes in
exogenous variables.
4 Data and empirical results
4.1 Data
The data weuse in this study are taken from the Universityof Michigan Panel Study of Income
Dynamics (PSID) for the year 1988 (interview year 1989). Our sample consists of 1618
households where both spouses have positive hours of work and are between 30 and 60 years
of age.19 This latter restriction was used in order to eliminate as much as possible full-time
students and retired individuals, and to reduce cohort effects. Removing couples in which
spouses are aged less than 30 increases the proportion of “stable” households, for which the
hypothesis of efﬁciency in the intra-household decision process is more likely to be satisﬁed.
The dependent variables, male and female annual hours of work, are deﬁned as total hours
of work on all jobs during 1988. The measure of the wage rate is the average hourly earnings,
deﬁned by dividing total labor income over annual hours of work. Nonlabor income includes,
among other things, imputed income from all household net assets20 and is net of total house-
hold savings.21 This variable is treated as an endogenous variable in the empirical section. It
19Conditioning the sample on working spouses may induce a selectivity bias especially in the case of females.
We ignore this bias in the analysis. The basic reason is that such a correction requires an extension of the
collective model to corner solutions, a task that is beyond the scope of this paper. The reader is referred to
Blundell et al. (2000) and Donni (1999) for an investigation of the related (but different) problem of discrete
labor supply decisions.There is some evidence that the selectivity bias is not likely to be a problem though. For
instance, using PSID data, and based on a standard recursive labor supply model, Mroz (1987) could not reject
the hypothesis of no selectivity bias in women’s labor supply equation.
20We use a nominal interest rate of 12%.We also experimented with nominal interest rates of 8% and 10% but
this did not signiﬁcantly affect the results.
21Removing household savings from the measure of nonlabor income is consistent with an inter-temporally
separable life-cycle model involving a two stage budgeting process. In the ﬁrst stage, the couple optimally al-
locates life-cycle wealth over each period in order to determine the vector of period-speciﬁc levels of nonlabor
18should be stressed that the PSID provides information on net assets at the beginning of periods
1984 and 1989. Therefore our measure of savings is the annual average change in total net
household assets over this period (expressed in 1988 dollars). In order to reduce measurement
errors on this variable, we further restricted our sample to households with stable couples over
the 1984-1989 period.
Table 1 presents descriptive statistics for our sample. The upper and middle panels report
statistics on individual households whereas the bottom panel focuses on various aspects of the
marriage market. According to the data in the top panel, men work on average more yearly
hours than women and earn a somewhat higher hourly wage rate. Men are also nearly three
years older than their spouse on average, both they both have similar schooling levels. The
distribution by race is identical among men and women. A close look at the data reveals that
there are very few interracial marriages in our sample.
The middle panel reports the average number of pre-schoolers and school age children per
household as well as household nonlabor income. These variables are all treated as endoge-
nous in the empirical work. Although there is mixed evidence concerning the endogeneity
of number of children in women’s labor supply [e.g., Mroz (1987)], we deem preferable to
instrument these variables. The average nonlabor income per household is approximately $8
000. Its large variance is essentially due to the fact that younger households tend to have
negative assets (mortgage) whereas older households have (on average) positive assets.
Our sex ratio index is computed at the state level using data from the Census of Population
and Housing of 1990. It corresponds to the number of males that are of the same age and
same race as the husband of each household over the corresponding number of males and
females. We experimented with various deﬁnitions of the sex-ratio: means of sex-ratios using
the number of females who are two years younger than the husband or based on individuals
who are at most 2 or 5 years younger than the husband of each household. The results were
very robust to the deﬁnition used.22Our sex ratio index is computed under the assumption that
income net of savings. At each period, nonlabor income net of savings plus total household wage income is
equal to the level of household consumption expenditures (this represents period-speciﬁc household budget con-
straints). The second stage corresponds to period-speciﬁc Pareto efﬁcient allocations of goods and labor supplies
[see Blundell and Walker (1986) for a discussion of a life-cycle two stage budgeting process in the case of a
one-individual household].
22A very natural question, however, is whether the appropriate measure of the sex ratio is in terms of the mar-
riage market or, alternatively, in terms of the remarriage market. The issue, here, boils down to a commitment
problem. Assuming that couples are able to make up-front binding commitment at the date of marriage, only the
balance of powers (hence the sex ratio) at that date should matter. If, conversely, such commitments cannot be
perfectly enforced, then one should rather consider the current value of the sex ratio. From a theoretical perspec-
tive, one can probably prefer the second interpretation, since members cannot commit not to divorce. Should the
19the relevant marriage market is limited to one’s own race. As shown in the Table 1, the mean
sex ratio is slightly higher for Whites than it is for Blacks, but the latter has a larger variance
that is observable both state-wise and age-wise.
The model was also estimated using sex-ratios computed at the county level. The county
of residence reported in the PSID was matched to county level data on male and female pop-
ulations from the 5% Public Use Microdata Sample of the 1990 census. Unfortunately, many
cases turned out to have too few observations to compute meaningful sex ratios. Sex ratios
for blacks were particularly prone to measurement errors. We thus used state sex ratios as
instruments for county sex ratios. The results were very similar to those reported here.23
Four features of the divorce laws are considered in the empirical analysis: mutual consent
vs unilateral, property division, enforcement of support orders, and spousal interest in pro-
fessional degrees and licenses.24 As of 1989, most states (42) had adopted unilateral-divorce
laws. Among these, as many as 24 allowed unilateral divorce only after a lengthy separation
that lasted between 6 months and 5 years. We follow Peters (1986) and Gray (1998) and
deﬁne them as mutual-consent states. Property division refers to state marital-property sys-
tems which can be either of community-property or common-law.25 Courts do not have the
same discretion to protect vulnerable parties (usually women) under common-law. Therefore
married women’s bargaining power is likely to be stronger in community-property jurisdic-
tions. Furthermore, insofar as household assets are disproportionately in the husband’s name,
mutual-consent divorce law also advantages women in common-law states,26 which represent
96% of our sample, though it disadvantages women in community-property states.27 Enforce-
prospects on the remarriage market brutally evolve, a renegotiation of the initial contract is difﬁcult to prevent,
especially when, in the new context, remaining married would violate one member’s individual rationality con-
straint. An informal support to this view is provided by Thomas et al.’s (1997) ﬁnding that wealth at marriage
does not seem to inﬂuence the intra-household balance of power in those Indonesian regions where wealth is
traditionally pooled within the household.
23For the sake of brevity these results are omitted from this paper, although they are available upon request.
24Other features of divorce laws have been considered in preliminary work. Unfortunately, none turned out to
be statistically signiﬁcant. A very detailed discussion of state divorce laws relevant to our sample period can be
found in Freed and Walker (1991).
25Arizona, Mississippi and Nevada are community-property states that provide for “equitable” rather than
“equal” distribution of property upon dissolution. They are thus treated as common-law states.
26Notice however that, at one extreme tail of the distribution, there is some evidence showing that switch
from mutual-consent to unilateral-divorce laws led to a reduction in female suicide, domestic violence and in the
number of females murdered by their partners (Stevenson and Wolfers 2000). Presumably, these effects could
partly be explained by a greater accessibility to divorce.
27This suggests, following Gray (1998), to introduce interactive terms between the mutual-consent and the
community-property dummy variables in the equations of the model. Howeverthese terms were neversigniﬁcant
in any equation, presumably because of the very small proportion (4%) of community-property states in our
20ment of support orders relates to the ability of the state to have payment made directly to court
ofﬁcers. Finally, spousal interest in professional degrees refers to states which treat the value
of degrees and licenses as divisible property upon divorce. The two latter features are likely
to favor women.
The bottom panel of Table 1 reports mean values for all four features.28 These are dummy
variables that equal 1 in cases that are deemed to increase women’s bargaining power. As
shown in the table, few households in our sample fall under the community-property system
and most are in unilateral states. Likewise, the majority of our households live in states that
provide direct payments of support orders to the courts, and roughly half live in states that
treat degrees and licenses as divisible assets upon marital dissolution. Following a simple
econometric test discussed below, all four features of state divorce laws are aggregated into a
single indicator that we refer to as “Divorce Laws Index”. This variable is a rough proxy of
the extent to which state divorce laws are “favorable” to women in a bargaining context. In
our sample, it ranges between 1 and 4 with an average of 2.48. Its large standard error (= 0.88)
indicates that some states have few provisions that favor women, whereas others have many.
4.2 Results
The parametric form that we estimate was introduced in equations (6 ) and (7).29 Preference
factors include the number of pre-school age children, the number of school age children,
education, age, dummy regional variables and a race dummy (=1 if white). This speciﬁcation
is relatively standard in the labor supply literature [e.g., Mroz (1987)]. It must be stressed that
the race dummy controls for the potential correlation that may exist between the sex ratio and
labor supply that could arise due to a race effect.30
Before discussing the results, the issue of endogenous covariates must be addressed. In-
deed, unobserved individual characteristics may be positively correlated with wages and/or
nonlabor income and hours of work, thus creating spurious correlation between right hand-
side variables and the error terms of the hours equations. We thus follow Mroz (1987) and
sample.
28Note that the means represent state averages weighted by the distribution of our sample across the various
states.
29We also estimated the model by distinguishing between husband’s and wife’s nonlabor income to provide
oneadditional distributionfactor. Unfortunately,theparameter estimateswere neverstatistically signiﬁcantwhen
doing so.
30We also estimate the model separately for Blacks and Whites. The results are quite similar but less precise
than those reported in this sub-section.
21use a second order polynomial in age and education to instrument the wages, the nonlabor in-
come and the number of pre-schoolers and school age children. 31 Other instruments include
father education, religion and city size (3 dummies). In the unrestricted version, there are 28
parameters to estimate and over 68 instruments (see Tables 2 and 3 for the complete list of
instruments).
The various versions of the model are estimated using a full information GMM method.
One advantage of this approach is that it also takes into account heteroskedasticity of unknown
formin theerrors, which cannotbe doneusing afullinformationmaximumlikelihoodmethod
[seeDavidsonand MacKinnon(1993), ch.18]. Therefore, inthepresenceof heteroskedasticity
of unknown form our estimator should be asymptotically more efﬁcient than 3SLS or FIML.32
Table 2 provides estimation results. In the ﬁrst two columns, we report the parameter
estimates of the unrestricted model in which the distribution factor reﬂecting the state divorce
laws is ﬁrst broken down into four separate dummy variables. Most parameter estimates are
statistically signiﬁcant at conventional levels. In particular, those associated with wage rates,
nonlabor income, and sex ratio are statistically signiﬁcant at the 5% or 10% level. A Hansen’s
test does not reject the validity of the instruments and the over-identifying restrictions. The




























The parameterestimates of the unrestrictedmodel provideinteresting resultsthatare worth
mentioning. For instance, according to our results, a one percentage unit increase in the sex ra-
tio reduces wives’ annual labor supply by 17,9 hours while it increases husbands’ labor supply
by 45 hours. These results thus reject an important restriction of the unitary model according
to which no distribution factor inﬂuences behavior. It also rejects the simple version of the
“separate spheres” model (Lundberg and Pollak 1993) which assumes that the threat point is
not divorce but an uncooperative marriage.33 Further evidence on this matter is provided by
the parameter estimates associated with the state divorce law variables. Indeed, many of them
are statistically signiﬁcant and of opposite sign in women’s and men’s equations. For instance,
women living in community-property states and those living in mutual consent states tend to
31The estimated coefﬁcients of wages and nonlabor income are relatively insensitive to the instrumentation of
the children variables.
32In the unrestricted form of our model, which is linear in parameters, our estimator is identical to the
Davidson-MacKinnon’s H3SLS estimator. The acronym refers to a modiﬁed version of the conventional 3SLS
estimator that attains greater efﬁciency in the presence of heteroskedasticity of unknown form. However our
estimator does not correspond to the H3SLS estimator in the restricted version of the model since the restrictions
on the parameters are nonlinear.
33Theoretically, one could also test restrictions of this model (or alternative bargaining models) that stem from
the particular formulation of the Nash bargaining program. However, these restrictions are likely to be very
difﬁcult to derive formally [see McElroy (1990) and Chiappori (1992) for a recent discussion].
22work less than otherwise. On the other hand, men living either in states which have stringer
enforcement laws or that treat licenses and professional degrees as divisible assets tend to
work more than others. These results are also incompatible with both the unitary model and
the simple version of the “separate spheres” model.
The parameter estimates of the divorce law dummy variables in each regression are rela-
tively similar in magnitude. A joint Wald test of equality of coefﬁcients in wives’ labor supply
and of equality of coefﬁcients in husbands’ labor supply yields a statistic of 0.88 which is



























￿ . We thus add up the dummy variables
into a single indicator and report the estimation results of the unrestricted model that uses
this “Divorce Laws Index” in the second column of the table. The results of this model are
very similar to those of the model with divorce laws dummies. According to our estimates, a
one point unit increase in the index, which reﬂects the adoption of a divorce law deemed fa-
vorable to women, reduces wives’ labor supply by approximately 46 hours while it increases
husbands’ labor supply by 81 hours over a year.
As discussed above, it can be argued that tests of the unitary or “separate spheres” models
may be biased since the sex ratio and divorce laws are likely to be correlated with unobserved
variables related to the labor markets. We suggested in Section 2 a convenient way to dis-
criminate between the marriage market and the labor market hypotheses, namely to analyze
the impact of the distribution factors on the labor supply of singles: the latter should be zero
according to the marriage market hypothesis, whereas, in the labor market story, the sex ratio
should inﬂuence the labor supply of both singles and couples in a similar way. Table 3 reports
OLS and GMM regression results of male and female singles’ hours of work.34. In both GMM
estimations, Hansen tests do not reject the validity of the instruments and the over-identifying
restrictions. We ﬁnd that the sex ratio is statistically signiﬁcant only in the GMM regression
on the sample of women, but its parameter estimate is of opposite sign to that of wives. Fur-
thermore, the Divorce Laws Index is not statistically signiﬁcant in either the male or female
regressions. We conclude that although the sex ratio and the divorce laws may partly reﬂect
conditions on the labor market, it probably is not the whole story.
The columns associated with the general collective model in Table 2 provide results based
on the assumption that the ratios of the effects of the sex ratio to the Divorce Laws Index













34We did not use the same age group as the one used for couples (30-60) since doing this severely reduced the
sample size and made most coefﬁcients non signiﬁcant.
35One mustreckonthatthetest performedis approximativesinceourDivorceLawsIndexis adiscrete variable.



























￿ is not differentiable in this index,
which violates an assumption of our general model.
23The coefﬁcients are very similar in the unrestricted and the restricted versions. Moreover, a
Newey-West’s test does not reject the validity of this restriction. The test statistic is equal to











￿ ) and is

























￿ . Therefore, our results do not
reject the general version of the collective model which allows for externalities of any kind.
The next columns provide results of the collective model with caring. The constraints



























￿ is the ratio of the effects of the cross-wage variable (in log) on labor supplies. Again,


















￿ 5.99. Should the distribution factors reﬂect only labor market mechanisms,
there would be no reason to expect that these speciﬁc restrictions be satisﬁed. Interestingly,














Æ , where subscript 1 holds for the sex ratio and subscript 2 for the
Divorce Laws Index. This provides support for the theoretical approach we used to derive the
restrictions of the model. Also, Slutsky conditions on the labor supply of women are globally
satisﬁed while they are locally satisﬁed for all men in the sample. All in all, these tests do
not reject the collective model with caring. The last column of Table 2 reports the implicit
parameters of women’s sharing rule as derived from the restricted parameters of the model










￿ ) are statistically signiﬁcant at conventional levels.
In order to gain insight into the interpretation of the parameters of the sharing rule, Table 4
reports the partial derivatives of the sharing along with their standard errors. The ﬁrst column
of the table replicates lastcolumn of Table 2. The second column reports the partial derivatives
themselves. They represent the impact of a marginal change in one variable on the nonlabor
income accruing to the wife after sharing. According to our parameter estimates, a one dollar
increase in the wife’s wage rate,
￿
￿ , (which is equivalent to an annual increase of $1,740
(1988) in her labor income, at the mean of hours worked by women) translates into more
income being transferred to her husband. At sample mean, the transfer amounts to $1,634,




￿ , (equivalent to an annual increase of $2,240 in his labor income) translates into
more income being transferred to his wife. Indeed, the table shows that, at the mean of the
sample, $600 will be transferred to his wife, but again this effect is imprecisely estimated.
These results suggest that wives in our sample behave in more altruistic manner toward their
husband than the other way around, though the effects are not measured with much precision.
The next line indicates that a one dollar increase in household nonlabor income will increase
the wife’s nonlabor income by 70 cents.
24The next couple of lines report the impact of the distribution factors on the intra-household
allocation of nonlabor income. As indicated, a one percentage point increase in the sex ratio
will induce husbands to transfer an additional $2,163 of income to their spouse. Likewise,
a one point increase in the Divorce Laws Index similarly induces husbands to transfer and
additional $4,310 to their wives. Both estimates are statistically signiﬁcant at conventional
levels and provide strong support to the fact that external factors may have sizeable impacts
on the intra-household decision process.36
The other columns of Table 4 report various labor supply elasticities. In general these elas-
ticities are comparable to those found in the empirical labor supply literature. At the sample
mean, women’s wage elasticities are positive and statistically signiﬁcant in the unrestricted
model and the two versions of the collective model. They are also very close varying between
0.227 and 0.235. Men’s wage elasticities are negative but very small (varying between -0.073
and -0.103) and not statistically signiﬁcant. Cross-wage elasticities are all negative and sta-
tistically signiﬁcant only in the case of husbands’ labor supply. Moreover, both men’s and
women’s labor supply elasticities with respect to nonlabor income are negative. Moreover,
they are signiﬁcant at the 5% or the 10% level.
The last two columns of the table report the own-wage elasticities of individual labor





￿ , respectively). These
elasticities are derived from equations (11) and (12) and rely on individual preferences alone
since they ignore any effect wage rates may have on the intra-household decision process.
Both women’s and men’s elasticities are signiﬁcant but smaller than those reported in the two
previous columns. This simply reﬂects the fact that, in the latter cases, a marginal increase in
either spouse’s wage rate reduces their share of the nonlabor income, which in turn increases
their labor supply through an income effect.
36The model was also estimated using a sample that excluded couples with preschoolers. Arguably, young
children constitute the most important source of non-separability in spouses’ preferences [Lundberg (1988)].
Consequently, including such families in the sample increases the likelihood of rejecting the collective model
with caring. The results based on the restricted sample are very similar to those obtained using the full sample.
The only noticeable difference relates to the impact of the distribution factors. Both an increase in the sex ratio
and in the Divorce Laws Index generate much larger transfers from the husband to his wife when there are no
preschoolers in the household. Presumably, spouses are more responsive to changes in the marriage market in
the absence of young children. These results are not reported in the paper for the sake of brevity but are available
on request.
255 Conclusion
The purpose of this paper is twofold. We ﬁrst extend Chiappori’s (1992) collective model of
household labor supply to account for so-called distribution factors. The main thrust behind
this model is the assumption that the household decision-process, whatever its true nature,
leads to observed outcomes that are pareto-efﬁcient. It also assumes that preferences are ego-
tistic or “caring” in the Beckerian (1991) sense. Distribution factors are variables that are
thought to affect the internal decision process but to have no incidence on individual pref-
erences or the joint consumption set. By introducing distribution factors into the model, we
show that the identiﬁcation of the structural parameters is greatly simpliﬁed. Furthermore,
the introduction of distribution factors generates new testable restrictions. Also, when at least
two distribution factors are assumed, the efﬁciency assumption can be tested even when very
general preferences with externalities of any kind (including public goods) are allowed.
The second goal of the paper is to provide further empirical evidence on the efﬁciency
assumption as well as on the relevance of distribution factors to the internal decision process.
The two factors we consider are state-level sex ratios and a compendium of state divorce laws.
The empirical analysis is based on household labor supply drawn from the 1989 wave of the
PSID. The efﬁciency hypothesis, both in a model with caring preferences and in one with
very general preferences, can not be statistically rejected. Indeed, the non-linear parametric
constraints that derive from both models are consistent with the data. Our results thus reject
one important prediction of the unitary model, namely that distribution factors are irrelevant
to intra-household decisions. They are also at odds with Nash bargaining models that as-
sume that the fall-back option is internal to the household. Quite to the contrary, we provide
some support for Becker’s (1991) claim that the state of the marriage market is an important
determinant of the intra-household decision process.
Under the assumptions of efﬁciency and caring preferences, it can be shown that the inter-
nal decision process may be viewed as a two-step process: Nonlabor income is ﬁrst allocated
among spouses according to a so-called sharing rule that depends on distribution factors and
other variables. Next, spouses choose their labor supply subject to their individual budget
constraint. Given efﬁciency was not rejected, the parameters of the sharing rule associated
with our model can be recovered (up to a constant) and analyzed. It turns out that most pa-
rameters of the sharing rule are signiﬁcantly different from zero. In particular, we ﬁnd that a
one percentage point increase in the proportion of males in a population deﬁned by age, race
and jurisdiction induces husbands in this population to increase their transfer to their wife by
$2,163 on average. Likewise, passage of a divorce law that is favorable to women will induce
husbands to transfer, on average, an additional $4,310 to their wife. The latter result illustrates
26the usefulness of the collectiveapproach in analyzing the consequences of public policies, and
in particular divorce legislation, on the allocation of income and welfare within marriage.
We reckon our empirical analysis is subject to some limitations though. Indeed, our es-
timates are conditioned on a sample of individual that have chosen to live with a spouse and
could suffer from selectivity biases as a result. In regions where the sex ratio is relatively
small, more “low-quality” men are likely to marry given the scarcity of men in the marriage
market. A positive correlation between quality in the marriage market and in the labor market
will yield a spurious correlation between the sex ratio and male hours of work. More research
on collective models that endogenize both marital choices and labor supply is clearly needed.
Finally, our approach assumes that the sex ratio is exogenous. It can be argued that this
variable adjusts across regions to equilibrate the marriage markets [Becker (1991)]. While we
present some evidence that suggests otherwise, it would be important to pay more attention to
the factors that explain variations of the sex ratio across regions.
27APPENDIX : Proof of Proposition 3





























































































































































































































These partials are compatible if and only if they satisfy the usual cross derivative restric-





























































































































































































If these equations are fulﬁlled, then








only on the preference factors














V of Proposition 2 follow from
standard integrability arguments. Finally, the knowledge of Marshallian labor supplies allows








B Several distribution factors
If there are severaldistribution factors, then they can enter labor supply functions only through
the same function
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PARAMETER ESTIMATES – SINGLES
HOURS/1000
OLS GMM








-0.036 -0.040 -0.177 0.171
(0.049) (0.048) (0.253) (0.207)
Nonlabor Income (/1000) -0.001 -0.001 -0.001 -0.003
(0.001) (0.001) (0.004) (0.002)
Sex Ratio 4.187 1.121 5.857 0.695
(2.569) (2.070) (2.819) (2.488)
Divorce Laws Index -0.018 0.015 -0.152 -0.025
(0.039) (0.034) (0.160) (0.118)
Intercept -0.374 1.186 -0.739 1.405
(1.243) (1.020) (1.294) (1.137)
Education 0.077 0.038 0.095 0.000
(0.020) (0.021) (0.035) (0.045)
Age 0.052 -0.015 0.079 -0.047
(0.038) (0.030) (0.062) (0.036)
White 0.123 0.182 0.111 0.206
(0.111) (0.089) (0.166) (0.110)
North East -0.083 -0.052 -0.094 -0.114
(0.104) (0.082) (0.123) (0.111)
North Central -0.202 0.038 -0.193 0.015
(0.078) (0.075) (0.081) (0.080)
West -0.243 -0.166 -0.184 -0.146
(0.101) (0.092) (0.121) (0.117)
Value of Function 4.470 9.591
Number of Observations 572 498 572 498T
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